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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacture 
of a semiconductor device capable of forming a 
semiconductor device and a substrate contact on an SOI 
substrate by a simplified process. 
SOLUTION: This manufacture of a semiconductor 
device for forming a transistor on a substrate composed 
of a first semiconductor layer 1 , an insulator layer 2 and 
a second semiconductor layer 3 has a step of forming an 
element isolation region 4 in the second semiconductor 
layer 3, a step of forming an opening reaching the first 
semiconductor layer 1 in the element isolation region 4, 
a step of forming a gate electrode 7 on the second 
semiconductor layer 3, a step of introducing impurities in 
the second semiconductor layer 3 and the opening to 
form a source/drain region 8 in the second semiconductor 
impurity diffused region 1 1 in the first semiconductor layer 
interlayer insulating film 9, and a step of forming a contact 
film 9. 
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izm&ztitzmmmt . i»RieiwwH±t:»j«sii>i 

W£gI2«*»«cJBOJJ«Sr< i: t— ate. TmtfiffiB& 

mm 2 cr^m^m±iz. y- h^mmts xv*<o±m 

mm 2 <wmimti xv m§mamz^nm^mA t 
x . mm 2 <Q*m#mzv -x/ h p ^ ymmz&fc 

- hmm&£vmimmm*mMLmmMiz®m-r&3 
[ mxm 2 } mm 1 o^mftmte ± t^Mie^ 2 <ws 

ftlfly'Jn^^O. H?iea«iSSOl (s i 1 i 
con on insulator)SSt^l.M^ 
1 ^<J^NW»*K*>«aa#8;. 
[fM£Jl3] 1ulB^^SI«JS2:0jS-rSXg{i, M!2 
m2<^^ft/IXm£?V^->'0>' 'J n >gftJgt£ 
JBjaWSXgfc, 

mrte^ u ymimz-?*? t lx , Birtass 2 o^Stt 

[fff#JI4 J B&IBH?#*HBtt*#i«-*-*X8li, fne 

^T^sifflm ( m^*o £#iaw-*x 

C»*«5] 1iiE3imH«««S:#ifc*-*X«(i. mta 
* 2 cWWMtf)^ < t -»£ gfcfe LTMieffciltt 
WSrKaj S-lirSXS-CfcSW*^ 2 Rtt<0¥#tt£S<0 

[IB^6] MIE3IH^K«B«fe:lWEBIlP*»lfi-f &X 

^R§^r&x?re&&fi§:£JB i imco^m^mc^mm 

AU LDD(1 ightly doped drai 
n) M®£m&-t ZJMb. 



msm2cr>^mw.mi l z, v*7*-iv*~?x?t 
Lxmnmz^m^mn^mx l , k w 
y»«£#is-*-*x«fc *#*-&ii9*jb i ie@c7>^«c 

msmam^mmic^m^mizmm 
jR®s-^-rsxgt. 
xnt, 

H?!e«rai^.^«®c!Dv -him H-fbL^v^^-^^-ri, 
xst zii-t&mmi 2smo^i*M7>wvm. 

[000 1] 

mizmL. miz. so immi.^mt^ix^yn^x 
T¥m#mm& x x/mw.^ >??b z&m- t^t &x 

[0002] 

<1 b l>. SOI (silicon on ins 
u 1 a t o r ) iWtt^tlS^o-Clt^l., 

s o i m%.±.izmtfzztLK*mfcmmz. *m#mtz» 
*ixtz®mw,<ri%^)v?ifcnmmzm&z titz^-mw. 

±iz. WitTMOSFETtMtm, y-xtfi 

«<oTB53& t . s o i mmcommmizmmtz ^b% z& 

[ooo3] xte^o i a (C. SOI SM±(3*##:^a 

Mz-ifM O S F E T 
y-h. V-X, Kl^-f y^3^ftJU^.T, 

[0004] SOI a^££«^££&¥«fe3&S£ 
J^riW-&*tfct:oif»T» 03fcJ:tX04^#^LTWT 
CSiW-«. 03 (A) fc^-Tipt. y^^^c 
Oi^ 'J a >mL 1 ±tU&HR 2 Sr^VLT, ( >- 

u^yjf) 3aqiJf $ii.£so imm.*fmi-&. so 
i mwrmtfamt vxu. ®mm±.tz%tt. mia&z 

^5r^^->1iAfCl*|g|5^^S«Sr^-r4S I MO 
X (si 1 iconimpl anted oxidat 

ion) m^>. mm%utiz£^xisvayz&ftmz& 
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[0005]»:.i3 (B) '3 <C, i'U 

JB ScD-UZmtRmzWHkis OoytLX, m^ttMM 

li\ > y 3 > J§ 3 (DlMlZzs V 3 >Mfkl$ ) £ 

ffM L . 5/ U ^ > ^fEMS: ? L X v y 3 3 sr 

ymsz^v+yfLxm ( buy*) zb&i, bio 
>-^-i*i i o ^is-fhMS-JBis-ri. st i <sh 

allow trench isolation) 

J: D* : HHIfH«4£m > *-*£ 
[0 0 0 6] 03 (O £^-f «k3fc, x'Ja^ 

7 zmmth . y- b«® 7 * y- t-m® 7.* 

[00073 04 ( A ) tc5jrf J: 0 (C ^ffi^J 

i» v- y a y|gfl4Rft>&&& JBiaKlTO 9 . 
«WC, y-VHM>W8^ S/'Ja^MRlt 

04 (B) tc^-tiat, hfc*»BW>^ 

mnz-ixy&AL, v*)\,5cr>&mz%m^MWik 
w& 1 1 zmm-tz . -nti o . *- s * 

[00 08] 

3 fc, SOIfflROfflRiSH^Cov^Ttt. MO 
S F E T*tf> f> 5 £agOT*fflflfclftK£7ft£ 
ft. y— K y-x. FW >^fk*lcHStT. 

* AS-tf o Ts 3 > * ? b TfcW»flW>*ittMKIR 
JBfcTBlfct* i k tc J: 0 *- 5 -y £>ii& . 

[0 0 0 9] SfitiC nf + ^ h 7 y y'X? i: p f ^ 

Ltztf*>X. nyffblz-mv&X-fhtztbW) 
Vfy? <<-JLmi±2\E\<nbtiX^K. 
[00 1 03 SOI «i|R±fc:»jR$*ife*«<«IB«« 
fr^tt*^**, $mti&<?>®;£tlXi<^v<>\'7%zn 

mmzHMix. so i«««oMit3Xh^t<iSv» 

.rkjJprXAk&oTl^l). Llzrf-iX, SOIlSiC 
[00113 *»BHli±jE^|Sll»jSi*AT*S)ftfct> 



Ztifcy°n^xX'*mtfcm&$:Bf&1'& Z t tfX'Z 4# 
^{fc3SK^^fi££lf {R-f 6 w k 3: @ tok f & , 
[00123 

[ IBIS £ 5 iz*><r&8i 3 ±ieo 3 W *: «t & sfc 

*>. *^^N»i*siH^>ast*tai. mi^>4MSf*)i 

£MMWWB±fc#!ft3 fi^at 2 

JoV^T, fi!am2^3gf*:ii<Oi!'-4'<i:^-^. T® 

«nasB^«ifi«t=, Miem 1 w^mwMicjtr* 
gap fc®jaw*ie t , mi am 2 o«fc;i±tc . y- 

p\\,z-^mn*mxvx . itriam 2 &mfcm t v -x/ 
Ki^-f y«^£^ t . MieiinJK^ffiiam 1 

k t fSBU^WSWte J;t/BfltB h 5y^'x«i8 

Kiiev-x/ Hi^-f yffifcg, Suiay- httfliis it/tina 

jK-rsxsk **-r& i k *««k-r « . 
[00133 ^m^mwmm<r>$m)fmt. atmz 
it . trials 1 i tfMfam 2 ^ 

•jay*»4»*9, MiaSKtiso 1 (silicon 

oninsulator) SWIX'Jb h Z. t Sr^SSkt" 

tanjewc^- yfOi' 'J ^ >-a^&^BJtt-?.x^k . 
luKv- y 3 >-S-ft$!£ 7X 7 k t T , BuiaH 2 co¥-mfa 

M&msttethxut . Kna^'jayM^n^i^-rs 
□cat ****** fcfc^ii. *l% B ^ 

(hl^y^) Sr^fiJcf SXSk, ^ynySMJISrffM 

Lt «na*^4Mifflit tawwrxak **i-i> n t * 

*nai$-»i:*xaT'$) * i k *» mt-r* . 

1 0 0 1 4 3 *5twcr>¥-mfammcowmiim±. nmiz 

mrzxniz. m^2(&mwmizmttmz{&m£n 

^HmZmAL. LDD ( 1 i ght 1 y doped 
drain) WttJBO&tJMt , Mtay- h«® 
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k u * >wmzmm-&JM t -r t > ■* 
[0015] imm^m^m^mmsmt. is-miz 

■v>r H^s^xst. msiim&&&mc>>zsvv4 f 
Coo l 6] ztuzx*). mn^yf? hZB&rthK 

#>fc , Em htlX V ^tz U 4 -X?I£ 1 © 

JHiattSKfca^^^h^-^SrlBoa, 3;y 

i fttf . »R3 > * ? b '^H * viiA 

[00 17] 

myjmnmmco&miz^uT . mmz&mLxmm-r 
z.mi (a) te^tmm<7> i mftmm.v>mm.-%miz 

«ls «»J»24Jj:^i|s»*JB33&»^*SOI»R± 

*. MOSh5^^^l4tt*MI2±(C»l«$*l, tttt 
m 2TSU<7)^ U 3 > S« 1 JCtt pS*> 4 nS*>? x 
/U5**JBj££ftT^S. 

[00 1 8] MOSf^y^^SrtSR-f&flBBfelifflt 

-;noiiy-x/HNy»l:gtt4. ifc. 
y'Jn y»R 1 *Bi^eift$ ft*»7 x/k 5 izmmtz 3 
F*-;n otciO. WGL^yffhtim&Zti 

h. 

iooi9]at, ±^y^mmm^^mvmm<m 
mxmz^xmw-tz. a-r, 01 (b> t^r<ta 

'</P?tt0s'U3:'S1Kl±(Cttlftlt2£ftl/r. 
¥3feJB ( 5^ U a >« ) 3 S O I SlSSrff 

ft.flU.lfl 5 0nmSHi:n. SOIItt. tfelVB 
±fc»ffi* & V 4iSlfflT#ife H B B >- 'J 3 ^ Sr 

MESrlSD 2>-2>v>l±. LISAS' 1 .; 



3 ^3HS+t:l!asSr^ sf^itALTrtSCIfifiyBSr^jS 
i-ft S I MOXi&SrlflCj: OJBJS-t^. 
[0020] <xiz. mi (c) fe:*i-Jtdt. 5/ tiny 

4&m&t&. m=F»mm&4 frmt-tei*. mt 

if. ^y3yl3«±Blc^»j3yfflUI! (^H5) £ 
JBlfc L , y'J3 ^»UIS7X 9 1 Lty'J 3 yfl 3 *r 
JRiM^-« LOCO S&KJ: Off 5. 
3£x.y^>-;/LTi» (hU>^-) £#j£L. M->'^- 
P^a^&tr «k 3 fcBMfclt«:#jS-r* ST 1 Sfc J: *)M 
ttffim4ZBf&thZbl>X'$h. fetlH*. 
#«f»*4 Oi^ 'J 3 y« 3 * jHRWKix >y f - L 
^ , •9^0*^«^'Cft T *» J: v\ 
[0 02 1] (4^0*) £vx?fcL 

tnf-v^HHOSh^y^ (NMOS) 
tpS^M^ar^^yaA^tckO^AL. P >7x^Sr 

&m-t&. mmz, pf^Miosb^yyx^ <p 

M O S ) Jgj£(RI*e n S?f*6!B!I$r >f * >^EA^^ i D « 
AU n^^^Sr.^B!t-r^„ dft^^x^$ria 1 

(C) t~i>V»T'7x;U5 L"CtS"#\ 

[0 02 2] <Xt^ H2 (A) t^-TidK, i>y^9 
7>f-XgtcJ; l 9^^h (^H^) $-®BKL. UiSX 

mmm4 a x tftmWL 2 cx v+vy.mt if r i e 

(reactive ionetching) ^tr "5 . 
[0023] -?-s7)f&, 02(B) td^-T i 0 T^t" 

>f y^is^ffiicy- h«&»R6 1 lt ^ »j 3 ^imur 

[0 024] y-h®fii7 LT, NMOSf 
^M^cT)^ u 3 yif 3 {C nS^FMll. flUtf A s * 

frTlftK flUlf, As<^Alli3xiO !5 atom 

s/cm! fc-TS. zcryj^y&AlzX 0, nmosco 

y-h«ffi7*5j;tXn'>x/WCf^"ri>^3>'^i? h 

x v 9 7 v Tfflzftwm*wm*m 1 1 ttm®. 

§ft, S^3y^^h^-5 y^^r*Jf#^fL?., 

[0 0 2 5] mmz. PNlOSBfcffi&ni'Vaym3 

izy-hnm7£-?x?tLxpW?F$m. flji.{fBF 

2 Zmmg (3X1 0 15 atoms/cm 2 ) X'4*V 

L , i es^M^ y-x/ Hi^-f yfs^ 8 zmfct 

^^^yaAtiO. PMOScoy-b«®7i3 
^^3&^A$fti. 4 .rfttiO, p^x^3>^^ 

brmz&is^miffimi i&Bm.zti. wb&> 
97 v<r>*-5. y^m^nm^ti^. 
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[ 0 0 2 6 ] IM?)*. 0 IZY- F««7 

b I tc -f 5f >i£7v & fi o T V F u >HU* S 
OffS/^Ot. LDD (I ightly doped 
drain) flfiftOV-X/ HW-f >«W£JMW * 

[0 0 2 7] y-X/FP^>-«JW8SrLDDfl^k-r 
NMOSM» PMOS»*« 
««fftfWciJi»t, y- F^®7 fc LT« 

iSK^M^Sr-f^^AL. LDD{H»i»«ti. 
ttv . £9H2fe»ML Ml His V n ^UKUR* h \ 

> y =? ymimzmmz-tx iph . x * y £ff a 
t „ y- f 7 cowmizy- a y*7* -)vmm& n 

<T?? •*:/««) fc. LDD««J:0<>««WC1IB» 

[0028] ±teoJ: d tLDDffi|«y-V F M 
■fcav^yFtc. LDD^j£«tf3J:tfy-x/FWy 
ift^^y^T^ASft&^^Sim 
S*IW*aHR3^^^ F (atiftg^HfeffiifcJRl l ) <r> 

[0029] y-x/ F W >««8*J J:lfl6iR!S=FK 

?\>*-)vi o£^j£-r&. feub«xgt«t9» 01 

y F*-/H 0£&Bft-&&M£ift <_t*E») *JB)ft 

[0030] ±ie^%BH«oiufi^^^fft^is^S8 

3km&z£ti&. mWL^v? 7 h*Wfc?htzMz. % 
m 2 WfrbtiX^tz VV?y74 -Xg£ 1 HJtcHBW 

MfSB&mizayf? h*-)i*fflnik, nyyy F* 

t nm^mmmmm-c 2 @o 0 y y y ? ^ 



mztfo . Ltcifi->x . y y y 7 7 < -xm^nmvx 

To-fex SrflWHI: L . ^ft^SOfJjtri x F £ 
it&Zti) s X'$&. 

[0031] *m\<v*mwmm<r>mmijmcr>mmm 
ay^^bc^m&^wmmm 1 1 zwMittk. m 

*i^l«SALIC I DE (self-aligned 
s i 1 i c i d e ) -fbSrff^T. V-X/F W >-|R 
Y-Ymkto&VWfc^ytthtmMKthZ 
t%>X'%h» 

[0032] SALIC I DE-ftSrtf o^Ui, A» 
J&m-mh*4 Jf>iiAL^. ^BBfcnAA-K ^y 

Milt C o S i 2 £>£UiTiSi 2 ^^>J-9" 

v^HT. u«<vmnmmx'b&. 

[0033] 

tf . soi mmzmmtztitzy'v-tAX&m? y? y 

[01] ( A ) li^%?5^«^ar^HJS*ftt: «t 0 

(c > ii*fCT<o^#^oiBafrft<o«jsxs&* 

[02] (A) tsXXf ( B ) «*^W^f^g<7)S8 
i§^^$?JtXS^*-filffi0T^«» . 

[03] ( A) ~ ( C ) (ifi£*^^f*^a^SSBi^ 
^S3JtX^Sr^i-Br®0r* !> . 

[04 ] ( A ) feitf ( B ) (i^*<7)¥^^fi^jt 

[W#^l^] 

i-^D3>s«, 2-tmm. 3-iso^ym. 4- 

3IH4MB««, 5-^x;K 6 -y- FISHES, 7-y 
-FWi. 8-V-^/Fl'>f 9-JBISH6R 
10-3>-y^F*-;K 1 



ISDOCID: <JP2000243967A__J_> 



:(6) 000-243967 (P2 0 0 0-24JLS 



mi 1 



[02] 




(A) 



-4 

-2 




6 3 8 5 11 



(B) 



-3 
— 2 



<B) ^7 



6 8 



m\\\\\\\v\\\v 



11 



(O 7 



— 2 



[03] 



<A) 



-3 
-2 



(b) ; 



— 2 




(C) 



4 8 RsssW^fc , 



8 



— 2 



(A) 




(B) 




5 II 



4SDOCID: <JP2O00243967A_J_> 



F 5F032 AA07 AA13 AA35 AA44 BA01 

BBOl CA03 CA20 DA43 DA53 
DA57 DA71 DA74 DASO 
5F110 BB04 CC02 DD05 DD13 DD22 
DD24 EE05 EE48 FF02 GG02 
GG24 HJOl HJ04 HJ13 HL05 
HL23 HL27 HM15 NN02 NN23 
NN62 NN66 QQ11 QQ17 



4SDOCID: <JP2000243987A_J_> 



